semilogarithmic plot of the current density-voltage characteristics of the measured perovskite solar cell under dark conditions at 300 K. R s , R sh , and n correspond to the series resistance, shunt resistance, and diode ideality factor. Figure S3 . Normalized temperature dependent photoluminescence of CH 3 NH 3 PbI 3 . PL spectra were recorded after pulsed excitation with 504 nm using a suitable dye. The pulse length was 0.5 ns, and the energy was reduced to around 14 µJ per pulse to avoid degradation. The temperature was controlled using a liquid helium controlled finger cryostat from Oxford Instruments. 
